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(54) WALKING POSTURE GENERATION DEVICE FOR LEG TYPE MOVING ROBOT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide appropriate 
steps and rotational angles by providing a walking 
posture generation means which performs approximate 
calculation of requirements on the walking attitude 
based on a selected standard walking posture and 
generates an approximate walking posture for satisfying 
the requirements on the walking posture. 
SOLUTION: A standard walking posture data group 
which is prepared on off-line is stored in a ROM 
beforehand (S10). Secondly, an end upper body position 
and speed of each standard walking posture are found so 
as to be stored (SI 2). A timer value (t) is set to 0 (814) 
so that interruption of the timer is waited (SI 8). Thirdly, 
a changing point of the walking posture is judged and 
when it is affirmative, the timer is reset (S20) and a 
requirement value to the walking posture is read (S24). 
Fourthly, generation processing of the walking attitude is 
implemented (S26). Fifthly, the walking posture 
generation parameter is substituted (S28) for a target 

walking posture parameter and an instantaneous value of the target walking posture is 
calculated (S30). Sixthly, the time (t) is renewed (S32) by At Both-leg compliance is provided 
based on the walking posture generated thereby, a target joint angle is found, and the robot is 
driven and controlled for the target value. 




eiST AVAILABLE COPY 



Searching PAJ Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

( 1 1 )Publication number : 10-086081 
(43)Date of publication of application : 07.04.1998 



(51)Int.CI. B25J 5/00 

G05D 1/02 



(2 1 )Appiication number : 09-213953 (7 1 )Applicant : HONDA MOTOR CO LTD 
(22)Date of filing: 25.07.1997 (72)Inventor : TAKENAKATORU 



(30)Priority 

Priority number : 08214261 Priority date : 25.07.1996 Priority country : JP 



, f 



5i? 



'SS4 



3^0 

f m 



S£4 



(54) WALKING POSTURE GENERATION DEVICE FOR LEG TYPE MOVING 
ROBOT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide 
appropriate steps and rotational angles by providing a 
walking posture generation means which performs 
approximate calculation of requirements on the 
walking attitude based on a selected standard walking 
posture and generates an approximate walking 
posture for satisfying the requirements on the walking 
posture. 

SOLUTION: A standard walking posture data group 
which is prepared on off-line is stored in a ROM 
beforehand (SIO). Secondly, an end upper body 
position and speed of each standard walking posture 
are found so as to be stored (SI 2). A timer value (t) is 
set to 0 (SI 4) so that interruption of the timer is 
waited (SI 8). Thirdly, a changing point of the ^TJiT ) 

walking posture is judged and when it is affirmative, 
the timer is reset (S20) and a requirement value to the walking posture is read (S24). 
Fourthly, generation processing of the walking attitude is implemented (S26). Fifthly, 
the walking posture generation parameter is substituted (S28) for a target walking 
posture parameter and an instantaneous value of the target walking posture is calculated 
(S30). Sixthly, the time (t) is renewed (S32) by At. Both-leg compliance is provided 
based on the walking posture generated thereby, a target joint angle is found, and the 
robot is driven and controlled for the target value. 
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<r>mS.nWi'(^-kVm-t^ i: > s 1 0 Xiry'7>(^^x'l^^ 

LfciMIE>Bip^^©7'-<5'l¥SrR OM 8 4 tr^i^lB®^ 
-ii-T*J< t)Cotf 2>:v^-cs 1 2»c:j1;^a. #-*<D^ii 

[00 94] 3fefc:ie-<:/t*D < . ±flE 2 4 ©teS^^Kicx 

(k),y(k) i LTX-y/Hb$*V-CL^5Wt?. jig[»i7^ 

[ 0 0 9 5 1 iSicl^T'. S 1 4(c:ii^T-^-r-^<iI t SrO t 
U (c?''l'-7§r;^^- h^-tt) . S 1 eSrSSTS 1 StCii 
h-. ^4 ^m'O^^^'^o (S 1 4<0^'1'-7t tt^;'^ 
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5) 0 mA<Dyu— ■ =J-\—V\-tm^\t. 2 0ms:i*t 
[0 0 9 6] JSJclz-'T-S 2 OtCilA/-e#S(DW>9#t?t) 
tt^$;h.5 t#l4S 2 2{C5S^-Ci5''l'-^SrO{cy-fe 

s/ h s 2 4 (cit^■c*s^cM-t-5S*^it 

a, b) SrSE^^iitf. 

1 0 0 9 7 1 iJcl^-pS 2 6 tC3iA/t?#^Wj!g^«iiS^tT 
5o 

1 0 0 9 8 1 HI 1 4 \-i.^<o'^m^7T^ir-f-:f/v~'^>' ■ y 
o— • h-CfcSo 

10 0 9 9] 5tT. s 1 0 0^ct3^,^Tii:SlS:^/•'7^- 
^?<Dffi^5g*:fiS^C5£^^^^p#^^S:'<-;^#^i: LTil*^ 

^J'a. b<Dffi*5S*a[ (»3^^) (Da 3. b 3 JCi£V> 
;pii^^fi||0:^ip*^tfi5 5©-C, -ttuSr-i-;^*S 

[0100] jJ;i^-esio 2»;iitA/-e±BaoKSlS:5£^-' 

^^tm^j;5^2p#^-^io-roii*^i-5o ■(^M/i5«fc 

5^ji*&T?<4, ^■«7^-^'a^c:o^^T^^i^^^ffll Sr 
[ 0 1 0 1 1 ^-cm 5 <o%m,<n>WM^^^^ i 5 

Ji-C^: 7 - ^ <a t A/ ;t J^i 1/ t) O 

[0 10 2] iSo-c. USSiSm^a • ^^/-^yy- 

[0103] iJcv-CSio 4»c:jtA/T?iS-g-^§<oEgEIS 
)£^-'7P«-^l-S*i[?r{-^AL, S 1 0 6 trilA/T?iirfa 

[0104] m4\zm^t. gcV^TS 2 8 tCilAyT'ii-& 

(cnAu. s 3 o^cit^-es«#^<o»^^^s 

[0105] mi 7 f±^(0<tlli&;5^i"f-7Vi— 5" V • y 
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[oi0 6]$fe-r« s 2 0 o^c:*5^/^T^i-^^^/^•7p'- 
^^ca<5^,^T^^J t cDZMPSr**, s2 0 2^CJl^T• 

[0107] !0gl/^TS2O4 {CjiA/T'^^J t (Dji^S^Ptt 

a • m^t^M t - A t cD±<fi:«w7K¥fiS*»bNF^J t o 

[0108]iggl/^TS206 (CjSA/T-^*^ bfc^ip^S 

m^tcm^^ (^1) t <P)S^#^±«?* 

[0 10 9] m^Xm4yx3— • f^-V— hcOS 3 2\zm 
oT^SJtSrA t^ttlE^U S 1 8lcMo-C±SE©«!. 

[0 110] i^. ±IE<D$P< LT^J^gUfc^^tcS-rSVN 

[oiii]iiii87o- - f-^— h^pm\^xmm=' 

3 0 o-r^mm='i^-:fy-(T'^:^nf^&imn^ivio 
[ 0 1 1 2 ] El 1 9 tt■?^<Df^^5r^■t-^^7'/^- • 7 
D— • h-t?ib!J, S 4 0 0^C*5V^T6$^;^^r>'f• 

4 4 ro:gltaffiSrgt^ii^, S 4 0 2 »::itA/-C<^ffiffi*»t 
ZMProllillttS 'Ls^) Sr^fe. S4 04 

■ {rii^7?ZMPS^{miJtlSf L.T{iM. fiP*>.- -fix;^ 

30 |6]*3j;U5-rtb»XSr**x S 4 0 6 »C3t^T?|2|;T%©5?;t:: 
?£oTSsp©aif^ftSr*i{)V s 4 0 8 fciiA/-ejl5S¥<D 

[O113]0187n— . hlClM^i ^CV-'t? 

S 3 0 2 ^Cit^TS¥te« • 9 TV 7.$!) 

iStc J: !3 1*IE ^tv^t # Htf jEfit) *3 il^i^tea • g 
^^;la-:3^,^T^^cOaSS^^-v7 -f ^ ;^^S^Sr:^^ L-T 1 2 
fi<DB8«i© S«^lS«rlf ffi S 3 0 4 iJiityO-C^^^-fe 
40 Vf-1 ICO m;'3*- feci M;JS^5&^ti)£IJ8lf^ix5t 

tSSiJ«*i-5. rHtt:RflJftjfc»i^2©iSSISg8 2*S|T 

[0 1 14] r©|l:te©?f$^gf4±IE(0$D<tilfi£Lfc<D 
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[0115] J:t)»L<»±. *||ig■^^SE[sl:S^c:o^^T(Oft 

[0 116] 5E(-H±fa<^*p<«^tfc::i:*-fe. 

[0 1171 ±ia©$D<«^bfc:itT?S5SE*S: 

^Si^i-sr i:;j5-et5o *fls6*)(;ifi. yr^v^J'-i' aic^/ 

^ 5 ;^ $r/S < ©(CJt'<T|| 1 com^iSe 8 0 ©JIIS 

;>«^y (ROMS 4) <0^a:t>{i:IS$-*5r 

l*tTi^^S-rtw. 
[0 1181E12 0H. rcO%Mro|g2©|IJi£©?^|gSr 

[0 119] %2(jy^m.(Dm^\z.ii\,^x\-t. wm-^h 

©^Itjrgjjgg^ (? (Oftb<0/^7 ;>< 
* (J£iT r^^y<7-;.t^<5'.iSaj 1 1, ) 
Sr^i'^Xz-'^^-^W^jS* (fcS^/^(4^^b») 5r^«) 
5J;5t- L;fc;- - - - 
[0 12 0] it) Jrft:6<)tc:H. ^^/<7^-<?<SSf4. 

<o%m<r)jm(n>wmws[^ a . ^u^iswMmtes b fa 

if) SrtS!t/hJI^XUfct#t-, -tro^S-dSg^H/^lpii 

[01211 -tCO^^t UT. ||2<^IIMW^flS»Ci5V^ 

ihtb^mm. Mm^m. w^&^m. i^m^m. f^it* 

[0 12 2] M.i$mca. feS^iP^Si (::*5t^T/<7 
^-^ pt^>it-r^>^^°7y-i?qC0i!SS5:Di (q, p) i: IE 



/5 

k#e-T-<?x(k)<D^SSrDi (x(k),p) tlSjiE-r^, 

[0123] B 2 (Dmmmm\^iimm*^^(o^^ 

[0 12 4] 5fe©^0«|Sp#^»C*5ft4^-'7P'-^aJJ: 

M-r?)-'^°7;^-i5' cCDiS!SDO(c. a) f£ t' t . ^1^ 

i»#^t<DM#J4. tAT©<J:5(-''i*. (al - aO) 

DO(c.a ) = (cl - cO) / (al - aO) 

D0( d ,a ) = (dl - dO) / (al - aO) 

10 D0( x(k) ,a ) = (xl(k) - xO(k) ) / (al - aO) 

D0( y(k) .a ) = (yl(k) - yO(k) ) / (al - aO) 

[0 12 5] mm^c, ^o^ip#s{d*5it5.^-'7y-^ 
b\cM-r?>y<7^—'$' ciDmmDQic, b) faift. m 
2mm^^t<Dmmi. uT<DX^\zf£i,, (b2 - bo) 

D0( c . b) = (c2 - cO) / (b2 - bO) 
D0( d .b) = (d2 - dO) / (b2 - bO) 
D0( x(k) ,b) = (x2(k) - xO(k) ) / (b2 - bO) 
20 D0( y(k) .b) = (y2(k) - yO(k) ) / (b2 - bO) 

[0 12 6] ^l(D||JSOJI^fliO/^7^-i?'*5<tI/x- 

rs;2j tv^5) Sr#5o 

[0127] c3 = cO + D0( c, a ) * ( a3 - aO ) 
+ D0( c.b ) * ( b3 - bp ) 
d3 = dO + D0( d.a ) * ( a3 - aO ) +DO(d, b 

) * ( b3 - bO ) 

30 x3(k) = xO(k) + D0( x(k) .a )* ( a3 - aO )+ D 
0( x(k) ,b )*( bS - bO ) - 
y3(k) = yO(k) + D0( y(k) ,a )* ( a3 - aO )+ D 
0( y(k) .b ) * ( b3 - bO ) 

[0 12 8] ±^S.i:wMt LXm2 Oyo— ' f-'f- V 
Sr#fi8LTSi?^i-5i:\ S 5 0 0^C*5^^T:^-7 7W>'■t? 

S 5 0 2iO»bS 5 1 4^t?^ 1 cDHlifeWJf^^ilR)^ 

40 [01291IH21 tt^tDf^^Sr^-Tf-t/.'V-f^V • 7 
rofity!l5g^^jttcifit,>'<-;^^S*SS^U S 6 0 2fCit 
S 6 0 4JC3tA/T-^2»CtSo-CtieJS/<7^-^^*J4> 

xh&^\ 

[0 1 3 0] 1112 OfcMt). S 5 1 8*5j;t)5S 5 1 OS: 
60 STS 5 2 0(c:ilA/T'@^#S©pB#{iSr^i±ii-«), 
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[01311 Bl 2 2 f±^©^^^^i-if • y 

O OA^bS 7 0 6^T-©*0.SSr=ffoT£V*5il/±frO 

1/^X0 2 OtdMoTS 5 2 2SrSTS 5 0 SlcM-pTfiA 
[01321^2 <omS,<Oim\-t±^<Dlia < «^ Lfc r 

10 1 3 3] {tb. fBis-rs:^i»^S(Da-a-&^s2p* 

[0 13 4] :i©J;5t-UTf^^Lfc«Jp^§iSrl^oT 
H bfci/ ^ LT -^O 1 ofclt^5^!fe5#m 

[0-13 5 ] i^. ||2<D|ll60Jl^ffi^J:*5V^Tv JtS^IS© 

fi. ;><^y (ROMS 4) (O^m^Wm-t^Z-ht^X 
-5r©»-a-Jc»±«l©lllffi<^J^te{c:Jt|5fLt(*S;6»lc 

[0 1 3 6 ] «RJ^(J. DO(c, a).Dl(c, a).D2(c, 
a) ,...Dn(c, a) mZ\tW\—m.X'h'^fjih\-f. -tcD^ 

/>*7P«-tJ'St;^S;»Cdaft5D0(c, a).Dl(c. a)... ©ft 
tj«5t::D(c, a)S:*iifC'Kx«av\ 
[0137] m 2 3 fir O^BJ©^ 3 ©IIJS©»liSr^ 

[0 13 8] ^3©|l^(£©Jg^i^r*5^/^Ttt. mi ©USE 
©JJ^^ilsl«©^m#^SrfflVN5i:*tc, ||2©|5iS© 

[0 13 9] m3<omM(Dmm\ztn-f^s^i0'm<D^^ 

[0 14 0] ^3©|IJffi©J?5ffi{Cjb->/^T(4. 

-glSfi^ 1 ©IIJfe©Ji^^©¥?*T% at) (±^2© 
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|im©Jf^^©#S<^ffiV^T**?)<. BP*>, #S©S-& 
^^^N°7^-iS'^S»c:J;?,^5ib^^©Ap^^S:#ffli-5 

J: 5 

[0 14 1] HSie;£>'-'7^-;5'©l^©a©j^ 
#lc>it LTHII 1 ©IIM©JI^®. b ©I^WJCM LT«m 
2©|lt£©Ji^S©¥j£Srfflt^^i:. «>c^© J: 5 t^'^iS, 
c3 = cO+ ( cl - cO ) * ( a3 - aO ) / ( al - aO ) 

+ D0( c.b ) * ( b3 - bO ) 
dS = dO + ( dl - do ) * ( a3 - aO ) / ( al - aO ) 
10 + D0( d,b ) * ( b3 - bO ) 

x3(k) = xO(k) + ( xl(k) - xO(k) ) * ( a3 - aO ) 
/ ( al - aO ) + D0( x(k) ,b ) * ( b3 - bO ) 
y3(k) = yO(k) + ( yl(k) - yO(k) ) *( a3 - aO ) 
/ ( al - aO ) + D0( y(k) , b ) * ( b3 - bO ) 

[0142] EI 2 3 Sr#fig LTtJiBJi-S S 8 0 0 
^\i^Xii-yy>(^yX»{^^\.n.Wm^h^^^^y:^-9 
i!S«5riatt L.> S 8 0 2 ym^^h^X^ 1 ©IIJS©Ji5® 
irl^^ro^aaSrtTVV S 8 1 6d»fe|212 4 7o— • ^-y 

— MdjftA/T'S 9 0 Oti[^^c4o(,^T#S©j!S-&^^T5<, 
20 ^fcia2 3 7D— - |>©S 8 2 0*»blil2 57n 

— •^^-h©sio 0 oeA|s$t;::iiA/-ei»^1iISr^ffli" 

[0 14 3] |g3©IIJ£©?^flgttJbfE©iO<«|«Lfc:i 

[0 14 4] 1112 6»4r©%|g©||4©|IJ£©J^^Sr^ 

(0 1 4 5J ^»*^*»b» fetus ii-g-^^ (S** 
m mil*. 1212 7lc::^i-*P<. #^^|^JctSlt2)±{* 

tea •■3*i[;6S'> L--rtv5Ml6]:45fc;5®:e, • ■ 

30 (r>^^l.W*SLn ■ 3S*4rJS>c©«-e-^^©IOK8±«stefi • 

)SaEt'-e-ip-&5i6:^s*s^-i:5,- ^•r-cm4©3iis©«j® 

Tfi, iL^'Sm • JSS©m#^#?^tt«(c:tS;t-f-S J; 5 

[0146] ^©#j£<^Si^<]-f-5 i . %-f% 1 'tv^ 
3©|lte©Ji^^©#ft5rffli/^T, ^)3»±{^teB • 5iS*5 

[0 14 7] m^<r>wm\-m.^\(r)%'^nwMhwmxh 

5©-eSiPJSr«llSL. gtT. ^^{^©^D^iflJtta • iiS 
[0148] Su5e©*S*fiS;^i£tc*3i,>T. W9il.W>SL 

a-iis. i^ffi±*^tea.- 5g«*5j:t/zMP/-?7>-^' 

[0149] r©#-&. |;]«±frtefi • iiSi ZMP/-? 
50 :?-v5r5SSi-2)ii!);0#W^«^fe#5rS§Si-S*S;i5 



10-86081 



(12) 



21 

[0 15 0] WTT'fi, tJiPJ5rffi¥l--f SfcJ6{c±^*:<D 
MP/^'^-V-lC 2i@i^Jl±(0/<7^ -iS'^^^^ST'fcS, 

[0 15 1] rr-cii. ZMP/-?^;^— iS'^o— gBSrt?-f 
t?#2»J:5(-> ZMP/^^-vt-tiO^-'^;?'— ^'S:lil2 
[0 15 2] rtvtt. tSttKDHJSOJi^^X'fflV^SZMP 

»c:|^^$r-¥;^>'i(/^Wr^O/^7>-i? t 2'b^MLi^i<T 
10 15 3] ||4CDjl^6<DJi^^fe^c:*5^^TZMP/^•7;»< — 

2 LT Z MP/N°5 ;'< ^-^<?3« 

•fco ZMP->'-«7-j>«-^0«Efitt,il^*^©±flE 
S:M*05Mlc-r 5 fc * Jcjg-e-^S© Z M P 

[0154] la 2 6 Sr#fi8 \^X%A<D%-^<Dli&m.<r>^f^ 

^Vimt^h. s 1 1 0 o^c*5^^T^ef^<7)|l^fe<o?glS^: 

7 7 V t?if ^ U fc^m^^ Sr lEtt b T *3 ^ . 
s 1 1 0 2 {c:aSA/-e#a^m#§o«i^iffi±{*'fi!:« • JiS 
S^*«)TSEi»Lfcm^ S 1 1 0 4 JcitA/Ti^ATcO^iiSS: 

[0 15 5] 5fe-f, S-&^^IC*;i/^TZMP/-?7;^-<5' 
c{c»@ m$:III2 9lJ:^-t-J; 5»c A c fclt^'hffi 

f::±#:«:il®^^9ij'7'- ^ ©«ffii5^ A x (k) Sr*fe 5. 

[0156] Z.(Oh^. 
Riiiix(x(k), c) = Ax(k)/A c 

t*5<o rORiiiix{x(k). c)Src fCjtti-Sx(k)W<S'^^^ 

IC, 1213 0{C;T^-rj; ZMP^-«7^ e ICB^ bX 

Rniix(x(k), e)<^*i^>5c 

10 15 7] ^2co|l^te©^fl|l-^=■^^T^i. ab2)aSL 
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/c/-?7;^-:?t^J+-r2)x(k)OiSSSr*i?);5tt{c. *J|^ 

M^ibX. as bfc^^°7;^-<?^:x(k)i^^^<^X(D/^•7 
;^-^Sr@;ebXi!SSSr*fe5 J:5i-bfc<, moX^*v 

10 [0 15 8] ^A\ZS 110 6\cm^. Rmix(x(k), c) k 

Rmix(x(k). e)(Dfi^mh^<Dmm<Dm*^h. m-^^mz. 
iJJtSZMP^N'^;^-^? c Kn-t?>mi^±i^ifLm:<ou^ 

i^e<)^«Rniix(Xe. c). *^iffi±fl:J$S©ffi»^)-6*)^«R 
mix(Ve, c). ZMP/-^7^-:J' etC?iti-5**-<^±«s:fi:B 

^SRniix(Ve, e) SriSfe^t- ioX^feSo 
[0 15 9] Riiiix(Xe, c) = Rmix(x(ke), c) 

Rmix(Ve, c ) = (Rmix(x(ke), c) -Rinix(x(ke-1). c)) 
/At 

20 Rinix(Xe, e) = Rmix(x(ke), e) 

Rii)ix(Ve, e ) = (Rinix(x(ke), e) - Rmix (x (ke-1) , 
e)) / A t 

iab. ke : Nf^?lJ©ft«Oga?IJ#-i-. A t : ^^?IJ©^J 

^^ra (iiit^wf-vT'^v^Fra) x*>5o 

[0 16 0] ^V>XS 1 1 0 sfcji;?^, 
^1 frill ?IJ<OS^*SRinix(Xe. c) . ^ 1 trU 2?lJ<7>g 
5SI*SRmix(Xe, e). ^ 2tT^ 1 ?IJ<OM*;^Rmix(Ve, 
c) . M 2 frU 2 yiJ<DS3il*S Rmix (Ve. e) <D 2 * 2 tT^IJSr 

f^^-r^, -- 

30 [ 0 1 6 1 ] ?fci^xs 1 1 1 oKm/ox-ip^Ltcnnco 

Rmix(c, Xe). ^ 2tT^ 1 ?IJC0S^(±. iiil-SS±flsttfi X 
e tCjft-f ^^-^^^-i? eCD{S^$^e*)il5SRmix(e, Xe). 
mitT^2^JO®l!lfl, *l4S±*j£3*l£Ve lr*f-f-5/-^*7 
^-^ c<^<S^5^6*)iS*Rmix(c. Ve). :^2tTll2?lJ<^ 

i^W^^Rmix(e. Ve)ti-5o 

[0 16 21 i^. hh<^i>m^^m^is\,^x±fe.!Stl^i>i 

tlR(c, Xe),R(e, Xe),R(c, Ve).R(e. Ve) i: bX. 
[0163] ^V-'XSl 1 1 2»C:ii/i/X)g-g-^^»C*JV> 

x(k)iSr**i, 
Ax(0) = AxO 

so [0164] wOit, 



10-86081 




23 

Rmix(x(k), xO) = A x (k) / A xO 

$r AvO^cttm/hiSiij^ii:. Rmix(x(k). vO)S:*:«)So 
[0 16 5] Wi^^ 111 *«)fc^SRinix 

(x(k), xO) tRmix(x(k), vO) (Di^iffii: ^:OSmj(^)ffl: 

ffiJi#:^a[B<^M«^>Wi!5SRmix(Xe, xO) , ^ffiift^ig 
S<0^m^>6?)iSSRmix(Ve, xO) . «)»B±^^sJgStC?*t- 
^J!i^ffi±fl^>(4«Om^>6^3^SRmix(Xe. vO) . ^ffi± 
^4^5ga^O««!(3>6*)iSfiRinix(Ve, vO) SrifeSifc J; o 

[0 16 6] RmixCXe, xO) = Rinix(x(ke), xO) 
Rmix(Ve, xO) = (Rmix(x(ke), xO) - Rmix(x(ke-1), 

xO)) /At 

Rmix(Xe, vO) = Rmix(x(ke), vO) 

Rmix(Ve. vO) = (Rmix(x(ke), vO) - Rmix(x(ke-1), 

vO)) /At 

ke : ^^?IJ<0»^<DB2?IJ##. A t : ^W^\\(Dn 

[0 16 7] j^l>TS 111 ^Xcmh-^^ 
^vV\.X7s^—V^^^ S 1 1 1 85rSTS 1 1 2 0 

^c3fi^T*^$^'r-^#J?)ai^S'#ab. s 1 1 22\zjmhx 

1 1 2 4t;ijS>^-C^-Y-7SrO}::y-feiy h 
T*S 1 1 2 6lC3tA.'CSSf^;E^"^^7«-^<^^*ffiS'^ 

s 1 1 2 %\cMhx^m(^^m^^^"^b. 

[0 16 8] BP-^. 1213 31^://V~^>' • ^'n— • ^^^^ 
- hos 1 2 0 oirittA/T^i fii\i^\.%Z(omM(owm 

[0 1 6 9] {fib. -<->^^g^ai«^Lfcm. ^;]«±«^ 

[0 17 0] ?feV^T*S 1 2 0 2lc:itAyT*:B]^±<*>fca • 
rttSrAxO, AvO t-t^o l^«t^. *^lffi±fis^aa 

[0171] ?fei^-es 1 2 0 4icit;^f. ji-a^^st-i^t^ 

ffi±{*ffi«-3S«OSKl»AXse. AVseS:2fcTt;icJ:(9 

A Xse=Rmix(Xe, xO) * A xO+ Rmix(Xe, vO) * A v 0 
A Vse=Rmix(Ve, xO) * A x 0+ Rraix( Ve, vO) * A 
vO 

[0172] s 1 2 0 4 (D^m^t. wm^miLm • 3$s 
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i:;i(D#^CO^ffl±^ffi« • iigir^O^tt. AXe +A 
Xse, A Ve + A VseX^fcSo ^r-T^S 1 2 0 6J;iit 

'tO||$r0^c:i-5yt*(DZMP/^•5;?«-^<?5ttJE■: 
Ac, A e SriksCt-ioT^fc^o 
Ac=Rmix(c, Xe)*(AXe + A Xse) + Rmix ( c , 
Ve)*(A Ve + A Vse) 

Ae=Rmix(e, Xe)*(AXe + A Xse) + Rmix( e , 
Ve) * (A Ve + A Vse) 
10 [0 1 7 3] ifki/^-rs 1 2 0 8 J::iiA/TZMP^^'^;?^ — 
c = cmixH- A c 

e = e mix+ A e 

cmixrfS^^^cO^^^;^— ^ cCOffi. emixijl^ 

[0 1 7 41 J!kv>-e[g2 6 :7D— • ^-^^ S 
1 1 3 0l^itA/T*g^*^co/N*9;^-^tC_hgBS'a^*^ 

e^Ctt. S 1 2 0 8T**fcfcfi£$:{-^A-r^o ikl/^T*S 1 
20 1 2 2 SrST S 1 1 3 2 Jca/uT*S:^^^<^mffl[S:^ 

[0 17 5] 133 41^:/>'V-^>' • :7p- 

• ^^-h (OS 1 3 0 0Jc:jS^Tt¥ffi<O|IJ«<O?i^lii:III 
3K£0#ife-e^^J t coZMP^*ft. S 1 3 0 2 tc:ilA/-e 

• ^l&Sr*:fe. S 1 3 0 4 lc:it/u-Cg«#^<o±fls:fi:« 

X (k) =xmix(x) H- Rmix (x (k) , c) *Ac+Rmix(x 
(k).e) * Ae+.Rmix(x(k).-xO).* AxO+Rinix.(x(k).vO) 
30 * AvO 

mU. xinix(x) : Jl-&*^0±fls$^.ji^^3?IJc:>kS-r- 

[0 17 6] ±fBLfc^aSI-<toTAtfW[-(^ia2 7*5 
iU^El 2 9 ?iV> LEI 3 2 tC7p:'f'JS?f5^aia'^:b'^^ :i h 

tti:^. ^ivi^ix^ms 5\c7j<-rx^\c^ mm<Dmn0k 

40 5 tC*i-^^t?51Tfl. 

c<0, c + Ac<0. e<0, e + Ae>0 

to 1 7 7] m4<Dm^(ommn±?^(0'!iu<m^Ltc<D 

[0 1 7 8] 0 3 6(ir(O^IB<0^5<0|li£0?|^^Sr/T^ 

[0 17 9] 5fe^ll4(o»S(7:)ff^fl8-eti. r^^^mz:^^ 
50 (j-5ZMP>'>'7;^-^5^ c tc:>Pt-r5±<*{4S0#^?y<7)<i» 
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^>6t)^SRmix{x(k), c). Z M P^-?7 ^ — ^ e Iw^fi" S 
«Jj£ai;i>tt-t-5 ±flsteS^»?iJ<0iBm^^6<]^S Rmix (x 

(k), xo) . m%±.wm.m^n\^±.^^m.^%m<o'& 

«Si[^5-6tlilS*Rmix(x(k), vO) Srffll^TV^fCo ©t^tf. Z 

[0 18 01 msroUKgwj^ti-Cfi. -€-wf^i?!9f::. 

[01811 ^Xf\^. r©#5fe(0S*iSa*tjiPJ-t-5o 
(x:^|6]) ^55-}covNTo;^^mfSi1-5;i^ (Y 

[0 18 2] uif^y \-\<Dk.^2 A(OW.Wfi^h.'ik9^(r) 
5. 

[0183] dxmdl/dt=v 
dvmdl/dt =£bO* (xmdl - ZMPmdl) 
rr-T?, xmdH±i»Ji^tliCig^-©a'£,^fie. vmdlfiillJf^tl 

to 0=7^ (g- /h) — 

[0 18 4] ±IE4$2*^#*5;5g5i:t.T:i^?.m^J-»:is ^ 

Rmix(x(k), c), Rmix(x(k), e), Rmix(x(k), xO),R 

inix(x(k). vO)©ftfc?)»::. ±iBLfci^Ji^#Ji:S^*-r 

xmdl(t) , vmdl(t) 
[0 1 8 5] ±|ESrHfffti: Uriaa 6 7 0— • 5"^— h 40 

4 ©siscDjgiii: iii-t--r5. 

[0 18 6] S 1 4 0 0»C*3lNT«J|!*^Srffi1t 

UT*5#. S 1 4 0 2 (CitA/T€-^2i^S<75ji^Jg±fl£ffi 

a • 3SSi5r*fcTiEtiUfcfi. S 1 404fr3t^, ZM 
P/-?7;?'— i?©rt-Cc i: e Src = 1 , e = 0,^fcp 
(0 3 5»r7r-t-<):5l-^^iJ0}r*5»tSZMP©fiI) = 

0. ^cOfdlcDtFr.'^T'COZMPcOfflSrO^ ?;]Mtt^i&xO= 
0. vO=oJ:L, ^S(73iSi*-iffiB#^iJ^-rtStbEt);'3^^'r/i' 
<^>*SJ)i^t+^L. ^iS^v^'/WSaXe. iiS^jlS^X-'l'iiSVe so 



[0 18 7] [32 9JCjbMt5A c ^ 1 

t<^)A c J;^.ZMP/■?^->'ttJE^:Sr^■■r/^ 
igg^^TZMP/^°7;<-^5' c {::St-|-5»l«8*7'-'VttBXe© 

R (Xe, c ) =Xe 

[0 18 8] lRl^^czMP^^'7;?^-^?c^c:5^^-r5i^!l4g* 

R (Ve, c ) =Ve 

[0 18 9] i^. iS*)Sb;0#*7^/v.(7)^ii,©H-»ii, ^ 

[0190] i!>:l/-'t'S140 ecriit^, ZMP/"«7;'< — 
^Ort-Cc t e Src =0, e = l. ^fcp = 0, -tCOte 
©^^T?<OZMP©^iSSr0, 45!)M8^1iSrxO=0, vO=0 

^. 

[0191] ?fel^-CZMP/'>'7P<— ^ etwjy-i-Sjfl^* 

T^^v^SXetDMSSt^^WfiSlSSr^'^^t:: J; o T*:fe 5. 

R (Xe, e ) =Xe 

[0 19 2] mm^ZMPy<7?i'—i' s\zM-ti!l^^=^ 
R (Ve. e ) =Ve 

[0 1 9 3] jskv^-es 1 4 0 SJCjt;'^, ZMP^^^;^ — 
^'(Drt-ec e Src = 0, e=0. *;fe.p = 0; ^<Dte 
COST-^kT®ZMP©ffiS:0, V]M^Wi^xO=l, vO=0 

[0 19 4] ^k^/^•^?^a»^x^^^fi:«xO{c>^^^-t-2,*ISS^^ 

R(Xe, xO)=Xe 

[0 19 5] mmz. ^M'ef'fViiLmoKMi-^mm'e 

R(Ve. xO)=Ve 

[0 19 6] 'ilk\>^XS 14 1 Olilit^Vv ZMP/-«7;<- 
i?Wrt-ec i e Sr c = 0, e=0. ^fcp = 0, -tote 

(DiFr-'^-croZMPcoffiSrO. ^mViM^xO=o, vo= i 

5o 

[0 19 7] «fev^-e?a^^T'/i'J§avOJc:*)-r5il*«*7' 
;W4axe(Dm^je<)®SSri!>:^»c J: o T** 5. 

R(Xe, vO)=Xe 

[0 19 8] mm\z. lusB^x/HiSvotcjit-r si^sffi* 

X /^^aS Ve(om^>6<3aSS Sr jSksCfc i o T «) 2) , 

R (Ve, vO) =Ve 

[ 0 1 9 9 1 iikl'^T-S 1 4 1 c=0, e = 
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xo=o. vo=o i \^x^-^(omw^n%-^(o^^-h^=^ 

«Ve©«»^^iS« Sr * » 5. 
[0 2 0 0] JS>ci/^T??U^^-r>'Voi*vO \cM'r^m^'^ 

R(Xe. p) =Xe 

[0 2 0 1 J J9cv>tf4!l3ffl*5'/HtSvO fc:S4-f-5«!^SS^ 

R(Ve, p) =Ve 

[0 2 0 2] 141 2t;iil;^. 

^l^Tml?"J<^sl3^liSR(xe. c) . mifTm2m(o^m 

*5R(Xe. e) , ^2^Tl|l?IJ©S^iSR(Ve. c) . ^ 2 
2 ?lJ<Dig^dSR (Ve, e) (D 2 * 2 ^T?lJSrf^^i-?.c, 

[0 2 0 31 ^>:v^•T?s 14 1 4lwji;^. ^^L-fdnn<o 
iS6tT?iJSr*«)5o iS»ff3?iJ«)^itT^i3^JoSSlttv i^iS 

/I^tea X e M1- 5.^-^7^— ©iB%5)-e<3i^g[ R 
(c, Xe) , ^2^T^l^?lJroS^(i, i^iffi^X/HiaXe 
ICjtti-S/-?^;^-:? e(0ffi%^6<}^SR(e, Xe) . ^1 

~d> c<OU^ji}^^mR(.c, Ve) , ^2t7m2?IJ<D^^ 

e<)^SR(e, Ve)ti-5„ 

[0 2 0 4] jj^vNTS 14 1 e-e^-f.-^Srotciy-t s' s 

UT^^'— h^-ar. S14 18, S 1 4 2 0S:STS1 
4 2 2 JwilA/t?^^©^ t) U e »c:fe2.d.»5;6>J|iiJ»r 

53t$H5ttf4S 1 4 3 2l::ittfi:*f-. 
ix5t*ttS14 24, S 1 4 2 eSrSTS 1 4 2 St:: 

•it/^-e#S(Dii^Srff 5« 

[0205] Ei3 8 7o— • -5^.^— hSr#MLT^<0^ 

^rojg-e-^iOiJgSrSifgi-?. t . s 1-5 o 0 ^c*5^^T^^ mr© 

*5. 2>CV^T-S 1 5 0 2Jiit/^T??l]«*5it/^SS3±f^<Sl: 

jiStOMAxO, AvO, AXe. AVeSr*J55o 

[0206]iKl^rS1504 
B • iSaESr A xO. A vO i U ZMPSrO i: Lfc^^O 

AXse=R(Xe, xO) * A xO+ R (Xe, vO) * A vO 
AVse=R(Ve, xO) * A x 0+ R ( Ve, vO)*AvO 
[0 2 0 7] (JJcl-'T'S 1 5 0 6{c:jti^i>-. ZMP^'^^^ — 
iJ'CO^IEaAc, A e il:<!>c^tc;J:oT*J65o 
Ac=R(c, Xe)*(A x+AXse) + R(c, Ve) * 
(A V + A Vse) 

Ae=R(e, Xe) * ( A x + A Xse) + R ( e , Ve) * 




(15) 
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(A V + A Vse) 

[0 2 0 8] ?>:V^-CS 1 5 0 8ic:itA'-CZMP/-?7p( — 
cS'c. e SrS 1 2 0 8T'fflV^fc<^i:lR)C5S:fCj;oT*fc 
5. i^V'THS 6 7a— • h(DS 1 4 3 0. SI 

4 3 2 ^STUia 9 7D- • hCnit;^. SI 60 

oaX-XlS 1 6 0 2T?||4(7)^5fe©Jl^fl8tlD«(DiO;aSr 
froTS 1 6 0 4tCit;^. ZMP«,ji«jE*Sr*!ii)-5c 
122 8»c*5V'»T-'^7;>'— ^'c = A c. e = A 

[0 2 0 9] <s>:i^-es 1 6 0 6{;ijt^. '^7'f^^^m^m. 

• j£*Sr xmdl(0)=AxO, vmdl(0)=AvOi: ZMPmdl 

t LT±IEZMP«ljlttjE*SrA*L. ^x^'KO^ft 
^^?k?^^f^J;oTimi-5o BP*., ^T^/VOffllHl (^ 
^Jt-At) • jigEir^ia (^^Jt) (OZMPtt. 

HI (^^Jt) ©teS • jS*Sr*«>5o fab, Sr^U©*!]^ 
^^■Cfi, ^■r-'KO<^lEl©f4a • )$a[Sr xmdl(0) = Ax 
0. vmdl(0)=AvOt-r5, i^, fiScft^X/HCtt. S« 

[0 2 10] iSJcf-CS 1 6 0 SJCitAy-C^JCTtlCtSoT, 

X (k) =xmix (k) +xiBdl (k A t) 

{lb. x(k) : e«±«ste« 

xinix(k) : m.'^^?^(0±W^^%n(0Ym7'—'? 

xmdUkAt) : ^^kAtcD^T'/v-Efi. TfcSo 

[0 2 1 1 ]• m 5 (Dmm(ommii±U(Dim <m^ ufcr 

30 ^4<0|IJfe©J^ffii;IS)«(0S!j»Sr^#5:it*5-e 

[0 2 12] X iQ Mwmcummm±mi-'e7'^T^^m\'^ 

tcZtt^^. ;?<^y (ROMS 4) (D§*?)S^'>-CS 

[0 2 13] i^. zMP^<9?^-^\z9^-r^mrm±«^& 

[0 2 14] m4 onz<D?tm<om6<^MM<DMW>i:7r. 
■f-ya— ' ^-y— h-CfcS. 
[0 2 15] ^5»J^PS¥teB. 

T-#-5^-&, i-/,tt?*5ZMP;65{ii:Ayi:'^'(l:L'tl^^-g- 
[0 2 16] rc730^*^#T'^^-f-^^§-C(i. iiS^SBtSiJ 
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^tih. ZMP>'-«y;^-:?Sr^;t5^^^>S^4;'^v^;^|S. 

[0 2 171 UT. ^)!J»J®lffS¥^a1ls^sf;t53fe^zM 

[0218] |2|40:7D— . 'f'-Y— hiZioV^XS 17 0 
0*>^S 1 7 1 0*-e||^5©|llfe<D?l^^i:l^«l©«!.aSr 

Mrs 1 7 1 2}cittPo m6<DmM(ommxi-iW3t)^6^ 

[0 2 19] BP*>, S 1 7 1 2^C*^V^T^4lil4 ifc^-f- 
J;5f-, ^^J0{c:*5lt?)ZMP(D{tSrp t-rsir^fc, 
ZMP^-'^;^— ^©rt"ec e t p STv c = 0. e = 
0. p = l, -5-©teWtfT^X'©ZMP©{il;Sr0, ^93^^ 

[0 2 2 0] 2fei/^-czMP/-?7^— ^pJ-*ri-S*«^i^* 

R (Xe, p)=Xe 

[02 2 1] mm\z. zMP/^7^-^'pjc*r-r 

*^/^ii«Veco^im5)•«J^SSSr^^fc^^c J; o r 5. 
R(Ve. p)=Ve 

■[•0 2 2 2] m^^XS-1 7 2-St.X$^5(Dmi&(OJ^Bt 

mm(omm%:n\>\ s i 7 3 o»cjtA/-c^s©is-g-srtT 

5-. BP*), 04 27n— • — h©S 1 8 0 0»;:*5I/^ 

x^m<DmM(omm(Di^-rM^<D^mxm^mm^<y 

[0 2 2 3] itb. -<-^^^S:5ltfilLfcim. Wm±t^ 

j:xfft^^mmms:^m\z^i^xa. m.mw^&^<9^—^ 

[ 0 2 2 41 i^V^TS 1 8 0 2. S 1 8 0 4 <D«!;aSrS 
TS 1 8 0 6 ICii^Sf, ^J)»iSJ»S¥ttllS*fiSi:^g-§-* 

■So ic^^TSlSOS lc:aiA/-e*7'/WO|J3^ Z M P ?r A 
piL. ■?:ro{rii(D*T;St?(OZMPSrOi Lfc^OD*!*^ 

A Xpe=R (Xe, p) * A p 
AVpe=R(Ve. p)*Ap 



30 

[0 2 2 5] ^V^TS 1 8 1 0\zm/wXZMP^<7yt — 
^(D^lE&Ac. ^ e^'^mzX-oX^ib^, 
Ac=R(c. Xe)*(AXe +AXse+AXpe) + R 
(c, Ve)*(AVe +AVse+AVpe) 
Ae=R(e, Xe) * ( A Xe + A Xse+ A Xpe) + R 
(e, Ve)*(AVe + AVse+AVpe) 

[0 2 2 6] ®cl^TI2|4 0 7O- • Hc:M«?. S 

1 7 3 2»;iiiA/-cPli#^o/-«7;<— ^J::±IBii-&^?f 
©/•?7^-i?Sr{-tA-r?)„ mb. ZMP^<7^-^c, 

JO eJcfi, S 1 8 1 2T-**fc{tt?r{-tAi-5c t.fc. 

mmSimiLm.^<7 ^ - j; 0!iii^^s5SlWJ£^lM^s/^• 7 ^ 

[O 2 2 7] iggV^TS 1 7 3 4;i>e5lll4 3 7d- • ^ + 
— flCjS;^^, SI 9 0 0, S 1 9 0 2 -C^ 5 (DUlteOJi^ 

$tufcZMP©iii;d5^f j^^,^t?S 1 9 0 4tcjt 

ZMPi/iiiMiE»Sr:tifc?)„ riafiia4 4 (;i:^-r$D 
< X ^-57^— ^ c = A c , e=Ae, p = Ap,^<^{dl 
20 <DlfT^<DZMP«Dfi£$rOi: LfcZMF^^i?— ^'■X^fcSc 
[0 2 2 81 f^d, SSsSiiWflf^tt. mSOTHJigWj^fili:^ 

[0 2 2 91 ^6 <omM(ommi-±±m(Diiu < ufc© 

t?. ^4/i:i^U^5W|llfe©J^!|gi:l^#l<0^*Sr#5^ 
[0 2 3 01 1114 5»±:i<D^!gcD®7<D|IJS<Dj^^Sr^ 

7ii^u<onm^mmti: 5, 

[0 2 3 11 ^7CD|llS<Df$^g^c:JoV^T(4. IfbHfc^- 
la (^^Jt) • g?^. ZMP 

*3J:U!±flJSi$Zi:MlHl (i^^Jt-At) (D^^t^ (±fls: 
fite • mSt^J: if) n 5/ h»Sl^'7'>'i' (y-f 5 ^ ;^ 

(X. Y) (miit) Sr»mi-5J;5<:: 

40 [0 2 3 2] fiP*,. ^7<D|l^£©J^^flS^c:*5^^Tf±. 1^2 

0 0 0/iV^L2 0 1 4*>blil4 7 7n— • hOS 

2 1 0 0/^t^LS 2 1 0 4©«iaSrS-Cia4 6»r]R?)^ 

S 2 0 2 2;5^blll4 8<75S 2 2 0 Oi^P^fCil;?^. S2 2 

f>ii);^)^6^J;H-^ ZMP z M p 

^-^'*»b*«)bH5^SZMPJc-ifei-5J:5»c, 

50 [ 0 2 3 3 ] {fiU. #§|D^T'tt, ±tt:coteS • iilSt- 
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I 0 2 3 4 I r <D#fe-t?»±. }g^»*5#< , *^SS±ft:tt 
[0 2 3 5] fSi. ^7<0||JS<DJ^Iilc:fcVNT, ^|il©± 

[0 23 61 :i « J; 5 JiiE bfclg i 'iv ^ 7 ©HJfi 

«15 10. 12, 14R (L) Sr^bTJgiS$tl,5^g«* 

^ 5 ^»a<osiJp#^ iSriEii-r 5 s^is^sists^is 

(sio/<ei?) . ^^{;i||§-t-553f«:^fT5^^S*¥^ 
(S2 4?ict*) > ioii-am^m\z.miri>wmm\.x 

(S 2 6/^V->US 3 0, S 1 0 0/<Cl"'LS 1 0 6. S2 
0 OJfcl/^US 2 0 6/iif) ?Sr«»:i5*a<«J*L.fc. 

[0 2 3 7] ^fc. MIE^^^^#IS:fi, HfFfE51*^Lfc 
#SSrAPa¥J!S U.-CtulE3ef0^SSr*:fc?)- (S 10 Q/^ 
(/''LS I 0 6. S 2 0 0/iV^US 2 0 6/.Cir) iD<1t^ 
■ Lfco" 

[0 2 3 8] ^fc. tfrlE^S^fiK^^tt. BulEil^Ufc 

(S 5 00, S 6 0 0;^il,^LS 6 0 4. S 70 0'iU^b 
S 7 0 6/iif) *a<«lfi!4Ufc, 

[0 2 3 9] ^^c. tufE^«*^^^»±> HMlBil^Lfc 

-c5'^S^fflV^TmrlEjfi<£t^§5r*i^>5 (S8 0 0, S 
9 0 0/^V^LS 9 0 6, S 1 0 0 0 J^jlf b S 1 0 0 6 * 

[0 2 4 0] ttiiE^s^fi£#i^tts m^m^m- 

**XlSti-r5iE1g#© (S5 0 0, SSOOi'it*) Sr 

lEiSia^^ $r * 2. J D < L fee 
[0 2 4 1] SilSB^ip^S^^#g!:fl. StFSS^* 

OJEPK;'? ra-f 5 7 y - >PJ-i- 2) (OftfecT?^-? ^ 

/-^(Dmwxomi^^'km^-r^mm.^^ (s 1 1 0 4^c 
i^Ls 1 1 1 4 /it*) ^lix. mmm^^intz.mw}(om 



32 

m-t^^-^^m^-t^^^-k^m-^ (s 1 1 2 8. s 

1 2 0 O^^l/^US 1 2 0 8) *n<#|^Lyt„ 
[0 2 4 2] Sfc. tufE^-W<arc)/-?7P<-i5'<0«iij;^± 

<*:©7K¥*i«<73«it|-efe5^D< «^ bit. 
[024 3] tt)fSM#.iiSa?l^^-r/I^-C^m^tu5 

[0244] MfEM#*seiS:Jg^^x-'V'-e*m$ 

[024 5] *fc. HUlEM#>;d5^^3?lJfi£-e*^$tu5*D 

[0 2 4 6] t5l5#g4fiK¥tS:f4. HtrlE*^;'3(c 

^-^Sr6^^1-LXmFlBiiaP#§Sr*«)5 (S 1 7 3 0. 
S 1 8 0 0;i:l/>bS 18 12) *D<«J*U:fe:. 

[0 2 4 7] ^fc. BtJl2^^4^#^f±. ttilS^t^^H 

f5:eS^a#iS: (S 3 0 2) . *5J;T/3SaiSixfcB8®:^l 
20 ^i:/i5J:5fctftlEn7Ks/ h©Blgl5SrlES!)*J^-f-5Bifil5 
l^ftij^^^ (S 3 0 6) SrfSx5$D<1gJ5KLfco 
[024 8] .tulE§Q«!i:^lS*S#^fi: buIEd 

y h<D^^ii8*Srt^tai-5^ai#ia; (s 3 0 0. s4oo 

/^v^LS4 0 6) . *3J;TJ':^m$tuit)ytffi»J::a<Ji'^-C 
ttnany-Ks/ h<^fi«*5j:Ot^^Sr<*IEi-5tfI#S (S 

4 0 8) H^rl^M«fi:^lS^a3#^tt> -f^jE^tifc 

. [0 2-4 9] f45. ilS Lfe^ 1 /iV> b^-7 <D|im® JI^«l 
[0 2 5 0] Sfc. ±fiL.±^lf£\^''Vm7(DmMcom 

is;ti£3) f^^T^^-J:■^x. m^f£iSLm.im^i-i>o 

[025 1] V^-rtK^^;t:^SlSr^ffl LXt). ±{^ro|6] 

:*r{cJ;oXPM©±D::^;d5g'tc-pX< 5. fciritf. El 
4 9 KTjk-rx 0 S2p;SiS:iKBD**l*I(::»S!>$-a:JiC*s 

Xti. P^f>;i='(;i±^<o&ffiim;ii5^/.toX^^^:: 

50 *»5o 
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[0 2 5 2] ■k'^E^-t^m^. m, 

[0 2 5 3] tieoTS2i,^(i. ^i5-<<tti;^^¥«^ft= 
[0 2 5 4) Mic, »);^i^¥«f*#<omSi^iSfe5fcfe 

[0 2 5 5] ^fc, ±IB(c:t3V^T. ^^/N'^T'-i^'i L 

[0 2 5 6] ro^B^^r2S^^T^7K•;/ MCilU 

[0 2 5 7] 

[ElBDrofBWiSlBJl 

[0 1 ] ro^BJfr^essW^tSo^.;/ htD^g^j^SS 
« Sr t ^ -f-fft El T' fe 5 » 
[0 21 SI {C^i-2S^t7D;Jf5' h«5$lJ»:=-=S/ KD 

[05 1 0 3*5<tU504©^^4^Klf^-e^ffl-r5«2p 

^S<D t ® ^ 0 ^ip^g<DiglBKie*5 J: otil^Sr^-rtft 
PJ0T-fc5, 

[0 61 05(O||O^ip^^©S¥©L8!|;4r^-t-:*'-1' 

[0 7] 0 5O|SO«5P#S<DZMP (Xffi^) 
=: • hTfcS. 

[081 0 3*3J;u'04(O^S4fe^iKS&f^r«ffli-2)^5i 

[09] 0 8(D|| 1^2p#§(OZMP (XM^) cO^-f 



[010] 0 3*5J;t/0 4©#^^fig;Sbf^T'«ffli-5^ 

[011] 01 0<^^2Sm#S<^ZMP (Xffi:^) 

[012] 0 3*5J;t/04O#^^^»j^-t?SI*$ixfc 
[013] 01 2€)S*^^<DZMP (Xffi:^) 
[0141 04 7n- . hOt'cO^Sig-g-f^^Sr 
[0151 01 47D- • h(Dibf^^Srljil^-t-5I!i 

BJ0-Cfc5„ 

[0161 0 1 5 i IH^{;i0 147a—- ^^r- HWliJ 
[0171 047D- . 

5. 
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